Abstract. For staff, environment, equipment and management the four aspects, the early warning index system of coal mine safety production adopts the additional momentum method and adaptive vector, particle swarm optimization (PSO) algorithm and the method of variable weight and asynchronous learning factor and other measures. It is to optimize the BP neural network model and apply the model to the early warning system of coal mine safety, and at the same time, it also compared with other neural network model. The simulation result shows that the recognition accuracy of improved BP neural network model is higher than PSO-BP model, the model not only can effectively reduce the possibility of a network get into a local minimum point, but also have the characteristics of fast convergence speed, high accuracy and etc., and it can provide a scientific basis to the coal mine production safety early warning management.
Introduction
Coal mine production is a kind of high-risk production operation with high frequency of production accidents. The early warning mechanism for production safety is a very important measure to strengthen the prior control of coal mine safety. For these years, there are many literatures about early warning research in the field of coal mine safety production, for example one literature proposes outburst early warning of coal and gas on the basis of geographic information system and the neural network. Early warning model mainly adopts the methods of clustering analysis and artificial neural network. But these research methods put more emphasis on warning index and the linear relationship between the objective function, slow convergence speed, which has some problems on local extremism points. For the existing problems, this paper puts forward a BP neural network model based on improved particle swarm, and this algorithm model can scientifically measure and determine the alert level of coal mine safety production, thus provide scientific basis for the early warning management of coal mine safety production.
The PSO algorithm and improvement
The basic theory of particle swarm optimization (PSO) Particle swarm optimization (PSO) is based on swarm intelligence evolution algorithm. The basic idea is that PSO initializes a set of random factors to find the best solution through iteration in the group collaboration and information sharing between particles. During each iteration, the particles update themselves by tracking two "extreme", the first is the particles themselves to find the optimal solution and another extreme value is the optimal solution in the whole population.
Assuming that D dimension space sets up with M particles, which in the case of i position, 1 2 3 ( , , ,..., )
xi x x x x = , the particle speed 1 2 3 ( , , ,..., ) The methods of improved BP neural network There are many improved algorithms of BP neural network. In this paper, the improvement scheme combines early warning requirements of coal mine safety production:
(1) The traditional algorithm Additional momentum method: not only has the effect of gradient, but also affects the change trend. It still needs to be considered in weight correction, it can ignore the small changes in the network. The adjustment formula is shown in figure 3 considering the additional power factors:
Adaptive vector: the design of the adaptive vector function depends on the convergence of the training process of neural networks, so that it can reduce the oscillation phenomenon in the learning process, and improve the network speed. The calculation formula for improving learning vector is:
(2) Improve the particle swarm algorithm BP Even if the particle swarm optimization is easy to operate and has fast convergence rate, it still has the problems of low precision and local optimal solution easily capture. The method used for further improvement of the particle swarm optimization is to reduce the linear time-varying weight combined with the learning process of the asynchronous time change.
①Time-varying weight method In general, the particle swarm has better ability to search the early stage of flight, especially flying ability with increased number of iterations. Hypothesizing the scope of inertia weight data is ] , [ max min ω ω , maximum iterations is inter-max, so the t inertia weight:
② Asynchronous time-varying learning method In order to strengthen the global search of the particle swarm in the early stages of the flight, to make the particle swarm converge to find the global optimal solution. Particle swarm in the early stage have weaker social learning ability, weak ability of autonomic learning, while the late can continuously reduce self learning factor c1 and increase social learning coefficient factor c1. 
The set up of early warning system of improved BP neural network
The application of BP neural network in early warning system of coal mine production safety gives full play of the advantages of nonlinear mapping and self-learning and adaptive ability of artificial neural network. To improve the intelligence through the optimization of BP neural network in order to avoid falling into local minimum and the defects of slow convergence speed. The basic idea is to put the early warning indicators of coal mine production safety into the neural network pretreatment, then improved particle swarm optimization (MPSO -BP) by improved BP (GBP), particle BP network training and testing swarm optimization (PSO and BP), BP neural network recognition. And then design warning intensity classification of coal mine safety production by using the algorithm. The early warning model of coal mine safety production is shown in Fig 1. Best performance of network model of early warning The application of early warning system of improved BP neural network
By comparing the two methods of the change in the fitness function value to reflect the recognition accuracy as can be shown in Fig 2. PSO-BP network fitness function stabilizes iterations, the function value is high. When the MPSO-BP neural network at 160 iteration times, the fitness function achieves stability, its function will be worth less than PSO-BP values. When set the neural network output error as fitness function, it has a larger output error. The identification precision of MPSO-BP neural network model is higher and more practical than PSO-BP model. So, we should choose the MPSO-BP model for coal mine safety early warning method, and calculate measurement index for safety warning alarm. 
Summary
This paper establishes the early warning index system of coal mine safety production from the four aspects: personnel, equipment, environment and management, and compares the application of GBP, PSO-BP, MPSO-BP neural network optimization model in coal mine production safety early warning condition. By comparing the three model simulation results we can know that the identification precision of MPSO-BP network model is higher than GBP model and PSO-BP model and its relative performance is the best. MPSO-BP network model can effectively reduce the possibility of falling into local minimum neural networks, the convergence speed, high accuracy, and can provide scientific basis for the safe production of coal mining enterprises early warning.
